The role of the sarcoplasmic reticulum in the response of isolated ferret cardiac muscle to beta-adrenergic stimulation.
beta-Adrenergic stimulation of cardiac muscle leads to an increase in the strength of contraction and an abbreviation of its time course. We have investigated the role of the sarcoplasmic reticulum in these changes by monitoring force and cytoplasmic [Ca2+] in ferret papillary muscles, and the Ca2+ current in isolated ferret myocytes, during the application of isoprenaline in the absence and presence of the sarcoplasmic reticulum inhibitor ryanodine (10(-6) mol/l). Isoprenaline (10(-6) mol/l) led to a marked increase in the size of both the twitch and Ca2+ transient, and a decrease in their duration. In the presence of ryanodine, application of isoprenaline had no significant effect on either the size or the time course of the twitch. However, the increase in the Ca2+ current in response to isoprenaline was the same in the absence and presence of ryanodine. Increasing bathing [Ca2+] led to a prolongation of both the twitch and the Ca2+ transient. In the presence of ryanodine, increasing bathing [Ca2+] still increased the size, but decreased the duration, of the twitch. These data provide direct evidence that both the inotropic and lusitropic effects of isoprenaline are mediated via the sarcoplasmic reticulum.